Ingestive behavior is controlled by multiple distinct peripheral and central physiological mechanisms that ultimately determine whether a particular food should be accepted or avoided. As rodents consume a fluid they display stereotyped rhythmic tongue movements, and by analyzing the temporal distribution of pauses of licking, it is possible through analyses of licking microstructure to uncover dissociable evaluative and motivational variables that contribute to ingestive behavior. The mean number of licks occurring within each burst of licking (burst and cluster size) reflects the palatability of the consumed solution, whereas the frequency of initiating novel bouts of licking behavior (burst and cluster number) is dependent upon the degree of gastrointestinal inhibition that accrues through continued fluid ingestion. This review describes the analysis of these measures within a context of the behavioral variables that come to influence the acceptance or avoidance of a fluid, and the neurobiological mechanisms that underlie alterations in the temporal distribution of pauses of licks. The application of these studies to models of obesity in animals is also described.
Introduction
The decision to engage in the consumption of food requires the coordination and integration of intricate peripheral and central signaling processes and is dependent upon a variety of variables, which include: the animal's energy needs; the palatability of the food, and the energy acquired from it (Davis and Levine, 1977; Davis and Campbell, 1973; Davis et al., 1994; Morton et al., 2006; Shires et al., 2011; Treesukosol et al., 2011) . Together these variables come to affect food consumption based on the innate or learned, liking or disliking of food (Berridge, 2000; Dwyer, 2012; Johnson, 2013; Spector, 2015) . Studies that characterize the pattern of intake made by rodents while consuming a solution have provided significant insight into the variables that control ingestive behavior. In this review, I discuss findings from studies of licking microstructure, in which the pattern of rhythmic tongue movements are recorded to enable analysis of distributions of the intervals between consecutive licks (interlick intervals; ILIs) (Davis and Smith, 1992; Spector et al., 1998; Smith, 2001 ). These studies are described with respect to ingestive behavioral and learned factors controlling the acceptance, preference and overeating of food. The remainder of this review will describe the underlying neurobiological systems controlling alterations in the temporal distribution of ILIs, and the use of these techniques in the study of obesity in animal models.
Licking behavior and its analysis
The overall intake or size of a meal is commonly used to examine the acceptance or avoidance of food, however this measure reflects the aggregate of numerous behavioral variables that are under the control of distinct physiological mechanisms. In early studies of licking behavior, John Davis provided rats with access to a range of sucrose, glucose and fructose concentrations (Davis, 1973) . During these 30 s brief access tests, the rate of licking was found to increase monotonically with the concentration of each tastant. Licking rate was also influenced by the interval between previous test sessions, as it was significantly reduced following a 30 min interval, compared to drinking tests conducted immediately after a meal. Thus, Davis (1973) identified two opposing features controlling meal intake-a stimulatory effect on licking rate that is driven by the palatability of the tastant, and a delayed post-absorptive inhibitory effect.
In addition to characterizing the rate of licking, the temporal distributions of pauses of licking that ultimately produce the change in lick rate have also proved a useful tool for distinguishing stimulatory and inhibitory influences over ingestive behavior (Davis and Smith, 1992; Spector et al., 1998) . In a seminal paper, John Davis and Gerard Smith examined the distribution of ILIs and observed three regions that were readily distinguishable. The first accounted for the vast majority (≈90%) of licks (ILIs ≤250 ms) and displayed a sharply peaked
